Aim: The aim of this study was to evaluate oral health status and oral health related quality of life (OHRQoL) in Iranian patients undergoing hemodialysis.
INTRODUCTION
Chronic renal failure (CRF) is defined as a disease which is caused by irreversible reduction in the number of functional nephrons. 1 Diabetes mellitus, glomerulonephritis and chronic hypertension are some of the main causes of this disease. 1, 2 The incidence of patients with CRF is increased in worldwide. 2, 3 Today, individuals with CRF are usually treated by hemodialysis (HD) for several times per week. Undergoing HD three times a week, will maintain the balance of fluid and electrolyte and will eliminate the waste products from the body. 4 Due to the advances in the science and proper treatment, the survival rate among HD patients has increased. However, new problems including concerns of oral health, oral hygiene, periodontal status and the effect of oral health on quality of life has focused the attention of oral health professionals in the past few years. The common oral manifestations of these patients are dry mouth, taste change, malodor, gingivitis, dental calculus, dental caries and alteration in salivary composition and flow rate. 2, 5, 6 According to the fact that quality of life (QoL) is specifically related with health and disease, thus health related quality of life (HRQoL), is a multi-dimensional concept. 7 One of the aspects of HRQoL is oral health related quality of life (OHRQoL). 7 Oral health status could have a physical and psychological influence on the individuals life. It could simultaneously affect the pleasure of the individuals life, because of the role of oral conditions on speech, chewing, taste and swallowing, and in the social domains on the appearance and self-confident of the individuals. There are different questionnaires for assessing OHRQoL, among these instruments the short version of oral health impact profile (OHIP-14) and the general oral health assessment index (GOHAI) are the most widely used. They were initially developed in English-speaking countries (USA, Australia), [8] [9] [10] [11] and were translated and validated in several languages. [12] [13] [14] [15] [16] Recently, GOHAI and OHIP-14 have been translated into Persian and its reliability and validity is acceptable for using it in Persian communities. 17, 18 OHIP-14 was developed by Slade in 1997 and its reliability and validity is approved. 10 This questionnaire has two items for 7 dimensions. These seven dimensions consist of: functional limitation, physical pain, psychological discomfort, physical disability, psychological disability, social disability and handicap.
9,10 GOHAI (previously known as the Geriatric Oral Health Assessment Index), has 12 items and evaluates three dimensions which are physical function, pain and discomfort and psychosocial function. 11, 19 Even though, there are several studies which evaluated, oral health and the periodontal status of HD patients in other countries and in different parts of Iran, but the relationship between hemodialysis treatment and periodontal indices and decay missing filling teeth (DMFT) scores showed conflicting findings in different societies. [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] Some investigations reported that the prevalence of carries were lower among children and adults with CRF, [20] [21] [22] [23] [24] while there are also other investigations reporting similar 5 or higher DMFT index scores. 25, 26 Furthermore, periodontal diseases are a group of inflammatory diseases of the supporting tissues of the dentition. Chen et al reported, 58.9% of renal failure individuals demonstrated moderate to severe periodontitis. 27 Although, there are different results reported for the periodontal status of these patients, some investigations demonstrated a positive relationship between periodontal diseases and the duration of the dialysis treatment, however; this association has not been found in other studies. 25, [28] [29] [30] [31] [32] [33] As a result, the hemodialysis therapy and the complex medical conditions of subjects could affect the periodontal status and the dental and oral health of this group of patients. The patient dissatisfaction of its oral conditions, could have an influence on the different aspects of oral function, social status and the appearance. These conditions could cause patients dissatisfaction of its QoL that is related to oral health. According to our knowledge there are very limited studies in the world which evaluated the OHRQoL in the patients undergoing hemodialysis, and there is not sufficient information in this context. Hence, the aim of this study was to determine the dental and periodontal health status, the self-perceived oral health, attitude toward oral health and the effect of oral health on quality of life in the hemodialysis patients in Babol.
MATERIALS AND METHODS
In this cross-sectional study, all of the hemodialysis patients referring to Hemodialysis Center of Shahid Beheshti Hospital (Babol, Iran) were enrolled. The patients which referred transitory were excluded of our study. One hundred and seventy patients undergoing dialysis regardless of the duration of hemodialysis were included in the study. Among these, 25 were excluded because of their unwilling or the lack of ability for participating in the study. Totally, 145 patients (85.29%) took part in the study. The examination and interview was performed between 9th and 23th of July, 2013 by a dentist. The study protocol was approved by the Medical Ethics Committee of Babol University of Medical Sciences. Prior to the examination and filling the questioners, an informed consent was obtained by all the patients. Each participant underwent an intraoral examination by using mouth mirror, an explorer and a periodontal probe with William's markings. Thus, for the edentulous patients undergoing hemodialysis, just the questioners were completed and the dental and periodontal parameters and indices were not performed due to the edentulous condition.
The participants age, sex, smoking status and alcohol consumption, duration of hemodialysis therapy, the presents of infectious disease (hepatitis, HIV), Diabetic or Non diabetic main cause of hemodialysis, presents of prostheses, experiencing a sensation of dry mouth, bad taste or malodor mouth and the time of last dental visit were recorded in a standard form. In addition, for measuring self-perceived oral health the patients were asked to describe their oral health status as good, fair or poor. For evaluating the periodontal status, plaque index according to Silness and Loe (PLI), and periodontal disease index (PDI) were calculated by using Ram-fjord index tooth (Max right first molar, max left central, max left premolar, man left first molar, man right central, man right premolar). For examining the oral health status simplified oral hygiene index (OHI-S) by green and Vermillion 1964 and DMFT index were noted. OHI-S was calculated by using six index teeth (Max right first molar, max right central, max left first molar, man left first molar, man left central and man right first molar). In the case of missing teeth, the adjacent teeth and in case of missing the adjacent teeth, the opposite teeth were evaluated. The DMFT index was obtained as the sum of decay (D), missing (M) and filling (F) teeth, according to the criterion suggested by World Health Organization (WHO). 34 In addition, for each patient we recorded some laboratory findings such as blood urea nitrogen (BUN) and creatinine (Cr) which were taken 1 month before the clinical examination. The Persian version of two standard questionnaires (OHIP-14 and GOHAI) were used in this investigation to evaluate the OHRQoL witch their reliability and validity are acceptable for using it in Persian communities. 18, 19 For those who were illiterate or were not able to complete the questionnaires because of their physical problem, the questions were read exactly by the examiner and the answers were noted. In the OHIP-14 responses were scored on a scale ranging from 1 to 5. (1 = never, 2 = seldom, 3 = sometimes, 4 = often and 5 = very often) and it was also based on a 5 point scale for GOHAI. (1 = never, 2 = seldom, 3 = sometimes, 4 = often and 5 = always).
The statistical analysis was performed by using Statistical Package for the Social Science software version 18.0 (SPSS.18.0). Two methods were used for calculating OHIP-14 and GOHAI scores: additive (ADD) and simple count (SC). Additive scores were obtained by summing the response codes of 14 items for OHIP-14 and 12 items for GOHAI (after reversing the coding of item 3, 5 and 7 which were three positively worded items). Therefore, OHIP-14 and GOHAI scores ranged from 14 to 70 and 12 to 60 respectively with a lower score indicating better OHRQoL. Due to the possibility that some participants would not be able to make different between the 5 responds, the SC scoring method was assessed. In SC scores, responds like never, seldom, or sometimes get one-point and responses such as often or very often/always get two-points. Using this approach, SC scores ranges from 0 to 12 and 0 to 14 for the SC-GOHAI and the SC-OHIP-14 respectively with a lower score indicating a poorer OHRQoL. In statistical analysis, we used descriptive statistics included (means, standard deviations and percent) and nonparametric statistical tests. We used Mann-Whitney (Wilcoxon test) to analyze the difference between the mean values of the two groups regarding clinical parameters, Kruskal-Wallis one way analysis of variance was conducted to compare in more than two groups. A p-value less than 0.05 was considered to be significant in all tests. Person correlation coefficients were applied in determining the association between dental index and OHRQoL scores and also the correlation between the scores of the two questionnaires. In addition, for evaluating the internal consistency of responding items of each questionnaire the Cronbach's alpha was determined as a reliability measurement. Furthermore, to determine the effect of the duration of hemodialysis on periodontal status, oral and dental health and OHRQoL, the hemodialysis group was further divided into two subgroups: (1) those who had been on renal dialysis for < 24 months, (2) those who had been on renal dialysis for ≥ 24 months. Also, the patients were divided into three age groups: (1) < 40 years, (2) 40 to 59 years (3) ≥ 60 years.
RESULTS
A total of 145 hemodialysis patients who agreed to participate in this study, there were 77 males (53.1%) and 68 females (63.9%). The mean age (±SD) of the patients was 58.17 ± 17.76 years (19 to 89 years). The length of time since participants had been diagnosed as having CRF ranged from 2 to 244 months and the mean duration of hemodialysis was 49.33 ± 46.99 months. One hundred and twenty (82.8%) were nonsmoker, 17 (11.7%) were former smokers, 8 (5.5%) were smokers, also 142 (97.9%) subjects had no history of alcohol consumption. In 54 patients (32%) diabetes was the main cause of terminal renal failure. Besides 11 (7.6%) had hepatitis and no one had HIV. In addition, 65 (44.8%) had some kinds of prosthesis, among these 50 (34.5%) had complete denture, 12 (8.3%) had removable partial denture (RPD) and 3 (2.1%) had fixed partial denture (FPD) and no one had implant supported prosthesis. Among those who had complete prosthesis 26 (52%) were men and 24 (48%) were women and their mean age was 70.56 ± 11.41 (39 to 89). In 113 (77.9%) subjects, the last dental visit was more than 2 years prior to the interview. The dental and periodontal evaluations were performed on 95 of 145 participants who were dentate. The average of the DMFT score was 15.47 ± 7.85 (0 to 28). The mean of the decayed, missed and filled tooth were 18 ± 6.48, 24 ± 7.71, 16 ± 1.28 respectively. Among the periodontal parameters, the mean PLI and PDI in the patients were 2.03 ± 0.95 and 4.09 ± 1.32 respectively. The results of the OHI-S revealed that among the 95 subjects, 7 (7.4%) had good oral hygiene, 25 (26.6%) had fair oral hygiene and 63 (66.3%) had poor oral hygiene. Table 1 shows the dental and periodontal indices and OHI-S of the individuals according to age, sex and hemodialysis duration. Except the decay and filled tooth, other items had a significant relationship with age (p < 0.001). As age increases, DMFT score gets higher and the oral health and the periodontal status deteriorates. According to gender, the periodontal indices and DMFT tended to be higher in men than women but did not reached at significant level. With respect to duration of hemodialysis, there were no significant differences between periodontal indexes, DMFT and OHI-S with the hemodialysis duration.
Out of 95 dentate subjects, the mean DMFT score was significantly (p = 0.014) higher in the diabetic main cause group (18.16 ± 6.19) in compare with the non-diabetic group (14.17 ± 8.28). The mean of the missing teeth was 10.06 ± 7.30 in the diabetic group in compare with 6.56 ± 6.51 in the non-diabetic group which presents the fact that patients with diabetes have significantly less number of teeth (p = 0.012). The mean PLI score in diabetic and non-diabetic patients was 2.25 ± 0.89 and 1.93 ± 0.97 respectively (p = 0.08) and the mean PDI score in diabetic and non-diabetic patients was respectively 4.37 ± 1.25 and 3.96 ± 1.35 (p = 0.16).
The relation of different oral complains based on the present of diabetes, duration of hemodialysis and the dentition status is shown in Table 2 . There was no statistically significant different between these complains with the dentition status, duration of hemodialysis and the diabetic main cause of the disease (p > 0.05).
All 145 participants under hemodialysis filled out all of the items in the questionnaires. The mean score for OHIP-14-ADD, OHIP-14-SC, GOHAI-ADD and GOHAI-SC was 31.32 ± 12.53 (14-68), 1.92 ± 3.36 (0-13), 29.07 ± 8.5 (14-50) and 2.54 ± 2.48 (0-10) respectively. Tables 3 and 4 show the frequency of subjects responding for GOHAI and OHIP-14 items on the basis of ADD and SC calculation method. The internal reliability (Cronbach's Alpha) was 96.2% for OHIP-14-ADD, 92.4% for OHIP-14-SC, 85.0% for GOHAI-ADD and 76.8% for GOHAI-SC. The correlation between OHIP-14-ADD and GOHAI-ADD was 0.870 (p = 0.001) and it was 0.804 (p = 0.001) for OHIP-14-SC and GOHAI-SC. Although Pearson correlation coefficient was 0.830 (p = 0.001) between OHIP-14-ADD and OHIP-14-SC, and it was 0.864 (p = 0.001) between GOHAI-ADD and GOHAI-SC. On the basis of SC scores, the percentage of individuals who responded often and always/very often to each item ranged from 5.5 to 24.1% for OHIP-14 and 1.4 to 40.0% for GOHAI, which indicates that GOHAI had a wider scale.
Among 145 patients who respond to the self-rated oral health question, 58 (40.0%) rated good, 49 (33.8%) rated fair and 38 (26.2%) rated as poor, however the differences in the two genders were not significant (p = 0.08) but the number of missing teeth increased significantly as perceived oral health decreased (p = 0.001). Table 5 shows OHIP-14 and GOHAI scores with respect to sex, age group, duration of hemodialysis, OHI-S, selfrating of oral health, dry mouth, taste change, halitosis, diabetes. No statistically significant relation was found between the questionnaires scores and age, sex and the hemodialysis duration (p > 0.05) but OHIP-14 and GOHAI scores were significantly higher in patients with poor OHI-S. Although patients with higher scores for the questionaires had significantly worst self-rated oral health, and more oral manifestations. There was a significant correlation between the dental and periodontal avariables, and OHIP-14 and GOHAI results for both ADD and SC calculations (Table 6 ) Though, there was no correlation between duration of hemodialysis and OHIP-14 (r = 0.028, p = 0.74) and GOHAI (r = 0.076, p = 0.36) results.
DISCUSSION
In the present study, OHRQoL was evaluated in 145 subjects undergoing hemodialysis and periodontal and dental health of 95 dentate individuals were examined with the minimal number of indices. According to the present investigation, patients had high dental and periodontal indices which was not related to duration of hemodialysis treatment. Also, hemodialysis treatment did not affect OHRQoL very much.
Besides, a considerable percent of oral sign and symptoms, such as xerostomia, taste change and malodor were observed in these patients which is in agreement with other previous studies. 33.35,36 Due to the increased rate of CRF patients that are under hemodialysis during the past few years, it is important to determine the effect of CRF on oral health and the effect of oral health on their QoL. Dental managements of patients with CRF are complicated because of the systemic consequences of this disease; however, using well supervised treatment protocols may provide reliable and effective clinical treatment.
2 According to the current study, diabetes was the main cause of CRF in 37.2% of patients, which was higher than other studies. 37, 38 Malodor was presented in 40% of the individuals in this study, however, the results of Malekmakan et al (Iran) 39 was 31% and Souza et al (Brazil) 40 was 55%.
The presents of malodor was significantly related to increased levels of BUN in the patients. High blood urea concentration is one of the important causes of malodor. Other reasons are poor oral hygiene, dry mouth, the presence of urease splitting oral organisms, which metabolize urea (that is in high levels in these patients) and produce ammonia. 33 Among the individuals, 35.2% complained of altered taste sensation, a finding similar to Malekmakan et al (33%). 39 Although, approximately half of the patients complained of dry mouth which can be caused by reduction of fluid intake, adverse side effects of drug therapy, increased levels of uremia in the saliva and mouth breathing. The prevalence 37 .39,41 Chewing gum or using saliva substitutes are some recommended strategies for alleviating xerostomia. 42 It should be noticed that xerostomia could lead to higher accumulation of plaque and caries risk, so it is necessary for the patients to be monitored by oral health professionals continuously. But in the reality, we do not have regular follow-up dental visits. In our study, the last dental visit of 77.9% of patients was more than 2 years from the time the examination was done. This finding is in agreement with Cunha et al findings which the last dental visit was more than 2 years in 70% of patients. 37 The reason might be large amount of expenses for drugs and the treatment of their life-threatening medical problems that causes ignorance toward oral health and physical health will be in priority for these patients. Also, high costs for dental treatment, not being capable for paying the treatment cost, lack of awareness, motivation and negligence toward oral health leads to the fact that the patients do not attend to dentists unless when an emergency treatment is needed. Dumitrescu et al demonstrated that the reason for not visiting the dentist was dental anxiety in 51.6% of the participants and financial problems in 37.3%.
43
The mean DMFT in this study was almost similar to the results of the previous studies in Iran.
39-41 but it was higher than those reported in Germany and Brazil. 37, 38 Even though in another investigation in Jordan, the mean DMFT was much lower than our findings. 25 The low rate of caries is thought to be related to protective and antibacterial effect of high urea concentrations or increased calculus. 33, 35 According to our finding there was no relationship between DMFT index and hemodialysis duration. This fact has been confirmed by Malekmakan et al 39 and Cengiz et al. 44 However, Sekiguchi et al indicated that DMFT index was higher in patients who undergone hemodialysis >3 years in compared with <3 years group.
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In the present investigation, there was no relation between the mean PLI and hemodialysis duration which is in agreement with Sekiguchi et al 45 28.44 Results from the present study showed that the duration of renal hemodialysis had no effect on periodontal health of the individuals. This is in accordance with the result of some studies 25, 32, 41, 46 while it is different to some other investigations. 28, 29, 45 Conflicting result in different communities could be due to the effect of high pH, the buffer capacity of saliva, changes in the salivary flow rate and individual and cultural issues. In this study, more than 60% of the patients had a poor oral hygiene index, a similar finding was also reported by Bhatsange et al in India. 47 In the present study, oral hygiene status was not associated with gender and hemodialysis duration of the patients, but it gets worst when the age is increased. The poor oral hygiene of these patients could be explained by the chronic nature of the renal disease, the patients are usually concerned about the irreversible condition of their kidneys and their life-threatening problem so, this leads to the situation that they neglect of having preventive treatments for other aspects of their health such as oral and dental health. The attitude toward oral hygiene was week among our study population that is in accord with those in other studies. 5, 7, 25, 26, [31] [32] [33] Besides, a majority of patients undergoing hemodialysis did not suffer only from their kidneys situations but also they had a complicated medical condition such as diabetes, hypertension, cardiovascular disease and increased bleeding tendency. These could all be possible risk factors for the poor oral health situation. The mean OHIP-14 and GOHAI scores was lower than the expected score for each questionnaire (According to the range of the scores for the 2 questionnaires, the expected mean was 42 for OHIP-14 and 36 for GOHAI) which demonstrates an approximately good OHRQoL in these patients. These results are also demonstrated in Guzeldemir et al study. 7 However, the number of patients in this study was more than Guzeldemir investigation. According to the current study, oral complications and poor periodontal and dental condition are not a major concern in the most of this group of patients and attention to oral health is not a priority for them but despite the low number of tooth and poor oral hygiene, they are satisfied of their oral and dental conditions. This is because of the fact that In fact, although our patients had a poor oral health, they are satisfied from their mastication, speech and swallowing. If there were information from the individuals oral health and hygiene status right from the beginning of hemodialysis therapy, by comparing the results prior to hemodialysis with the results after that, the actual severity of oral hygiene and OHRQoL will be possible to detect. A prospective study is recommended for assessing the effect of hemodialysis on the patients OHRQoL, including a control group (with age and sex matched participants without systemic disease and with similar levels of oral hygiene and dental and periodontal status) for future investigations.
CONCLUSION
Although our study indicated that hemodialysis patients have poor oral hygiene and periodontal status, weak attitudes and negligence toward oral health, and they do not visit the dentists on regular basis but they were satisfied of their oral health conditions and their OHRQoL was approximately good. It is necessary for the dental community's and the dialysis center staff to keep the patients under regular follow-up and preventive dental care and there should be communications between nephrologists and oral healthcare professionals in order to promote the patients oral health status.
CLINICAL SIGNIFICANCE
The findings high light the need of comprehensive oral examinations including periodontal therapy, restorative treatment, preventive dental treatment and follow-up care in the hemodialysis patients.
